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PATENT SPECIFICATION 
PRINTER CONTROLLER 
BAe- KGROUND OF THE INVENTION 
[0001] [Fi e ld of the Invention] 

[0002] The present invention relates to a printer controll e r, which receives data f o r 
printing from a computer or the like, interprets r e ceived data, un f olds interpreted data 
into printing data and outputs printing data to a printer engine. 

[0003] [Brief Description of the Related Ai ' t] 

[0004] Usually a printer controller comprises a RISC p r ocesso r or a CISC processor 
and a special purpose LSI so called "ASIC" having functions such as a direct access 
memory control, special image pr o c e ssing or the like, controlled by the RISC processor 
or the CISC processor. 

[0005] The above - mentioned printer controller sequentially p r ocesses color data, for 
exampl e , in ord e r of C>M> Y>K. H e r e ref e rence charact e rs C, M, Y and K r e present 
f o ur primary col o rs i. e , cyan, mag e nta, yeUow and black. After th e processed data is 
st o r e d in a memory, th e pr o c e ss e d data is transmitt e d to th e p rint e r engine by the 
direct memory access cont r olle r consisted of the s p ecial purpose LSI such as the ASIC 
or the like, when the data is r equired to output via a printer. 



[0000] A col o r tabl e for the print e r usually is d e t e rmined uniformly, but the color table 
is not adjusted in accordance with changes in printing conditions. 
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[0007] The am o unt of printing data transmitt e d via networks is incr e asmg recently, 
as the Internet is widely prevailing. In addition formats for printing data are 
diversi^ing into a PostScript, a PCL, a PDF and the like and the data volume is also 
incr e asing. 

[0006] Further th e foll o wing vari o us impr o v e ments have been attain e d in printing 
a pp a r atuses, (l) Printing rates are being increased to a larger extent by p rinte r 
en g ines. (2) Higher resolutions, for exam p le, from COODPI to 1200Dri are being 
realized. (3) Hi g h e r r e solutions in color display, for e xample, fr o m 1 bit to 4 bit or 
farth e r 10 bit for respectiv e four primary colors, C, M, Y, K are also being realized. A 
fast network p rinter cannot be realized by utilizing a conventional printer controller, 
since a processing rate of the image data by the printer controller is too low to keep up 
with the above ' described improvements. 

[0009] It is difficult to obtain stable and natu r al flavors in color expression, if the 
image data is processed in a uniform way, and if the color table for printing is not 
adjusted in accordance with diversified printing formats and conditions. Also, it is 
difficult to express a texture peculiar to an object to be printed, unless an image 
p rocessing on th e o bj e ct is p e rform e d pr o perly. 

[00010] SUMMA RY OF THE imTLNTION 
[OOOll] In order to solve the above - menti o ned problems, a printer controll e r capable 
o f processin g four primary col o rs C, M, Y, K in parallel in p lace of c o nventional 
sequential p rocessing in order of C>M>Y>K, thus a much faster printing is realized. 

[00012] In order to realize a fast printing, processed data unfolded as bit map data is 
directly transmitt e d fi 'o m a digital signal proc e ss o r t o a pr inte r e ngin e under a direct 
instruction fi ' om the digital signal process o r. 
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[00013] Stable piiiiting quality can be obtained, when a color matching table is 
pr o p e rly optimized by utilizing a software in the digital signal processor but not by a 
uniform processing by the ASIC or the like. 

[00014] Suitabl e printing c o l o r and e xpr e ssion can be also obtained, aft e r identi f y r ing 
th e object to be print e d in an ima ge ar e a by utilizin g th e software. 

{6 015] Brief Descri p tion of Drawings 
[000 10] FIG, 1 is a block diagram illustrating a basic arrangem e nt o f an e mb o diment 
according to the pr e sent invention. 

[00017] FIG. 2 is a block dia g ram illustrating an internal arrangem e nt o f a m e dia 
processor. 

[00010] FIG. 3 shows a structure of a VLIW (Veiy Long Instruction Word). 

[00019] FIG. 4 shows information provided from the printer engine to the printer 
controller. 

[00020] FIG. 5 is a flow chart illustrating an adjusting pr o c e dure of the color tabl e . 
[00021] FIG. G shows an example of printed data. 

[00022] DE TAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[00023] Hereinaft e r embodiments acc o rding to the present invention are explained by 
r eferring to drawin g s. 

[00024] FIG. 1 is the block diagram illustrating the basic arrang e m e nt of the present 
inv e nti o n. A r e fer e nce num e ral" l"is a print e r controller comprisin g a n e tw o rk 
c o ntroller 2, a media proc e ssor 3, a PCI bus 4, a memory 5 and an ASIC 0. The printe r 
controlle r 1 has functions for controlling a network, controlling a connecting interface 
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to a personal computer or a computer, interpreting a language, unfolding interpreted 
data and transmitting unfolded bit map data to the printe r engine. Usually a RISC 
pr oc e ss o r o r a CISC processor is used as the n e tw o rk controll e r 2, which controls th e 
n e tw o rk and the connecting interface to the p e rsonal comput e r or the computer. 
Sometimes, the language inter p retati o n may be executed by th e network c o ntr o ller 2, 
The media processor 3 is a kind of digital signal proc e ssor, but usually means th e 
digital signal p rocessor with high performance. A micro architectu r e of the media 
processor is call e d the \TjIW (Ve r y lon g Instruction Word). The n e twork controll e r 2 
and the media processor 3 are conn e cted via the PCI bus 4. The m e m o ry 5 usually 
comprising an SDRAM, stores system software for the media processor 3 and 
ap p lication programs of a PDL (Pag e D e scription Language). Th e ASIC G is a fixed 
l o gic LSI, receives ind epe ndent signals on primary colors, C, M, Y, K from a data 
transfer controller (which will be explained below) in the media p rocessor 3, converts 
received signals into video signals and transmits video signals to a printer engine 7. 
The printer engine 7 is a r ranged in, for example, a color laser beam printer having 
drums for four primary colors, C, M, Y, K and controls C, M, Y, K drums 
independently. 

[00025] FIG. 2 is the block diagram illustrating the internal arrangement of the media 
proc e ssor 3. A re fe rence numeral"8"is a VLIW c o re for executing parallel instructi o ns. 
A r efe r ence numeral"9"is called a data cache having a f unction of storing data to be 
proc e ssed. A r e f e r e nc e num e ral" 10"is call e d an instruction cach e having a function of 
storing instructions. A reference num e ral" ll"is an int e rnal bus connected to resp e ctive 
units. A reference numeral" I2"is a PCI unit for converting signals so as to connect the 
internal bus 11 to th e PCI bus 4 (se e FIG. l). 

A reference numeral" 13"is the data transfer controll e r having a function of 
transferrin g data among respective units under ordinary instructi o ns. A reference 
numeral" 14"is a data port for receiving independent bit map data of respective colors, 
C, M, Y, K from the data cache 9 under instructions from data transfer controller 13. 
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A reference numeral "15" is a memory controller for controUing the external memory 

[0002G] FIG. 3 shows th e structur e of the VLIW, th e m o st imp o rtant portion o f th e 
present invention. As o n e o f th e e xampl e s, f o ur proc e ssing fl o ws e x e cut e d by four 
parall e l instructions for four p rimary colo r s are illustrated in FIG. 3. As a first step, 
a printer data file is received and int e rpr e t e d into display lists. Indep e ndent 
inst r uctions fo r respective four primary colo r s C, M, Y, K are executed based on the 
display lists so as to g e nerate image data. In other words instructions are executed, 
after C, M, Y, K are all o cat e d to resp e ctive clusters. The gen e rat e d image data is 
dir e ctly o utputt e d t o th e data port 14 under a data transfer instruction. 

[00027] FIG. 4 shows information provided from the printer engine 7 to the printer 
controller 1. More specifically, information on the printer regarding temperatures of 
various parts of the printer, an elapsed time after the printer was on, the type of 
printing medium, ink/toner and the like, is provided fr ' om the printer engine 7 to the 
printer controller 1. The provided information is converted to numeric data by the 
printer controller 1 and is returned to the printer engine 7 for utilizing to adjust the 
color tabl e prop e rly. Th e present inventi o n is applicable to not only th e color printer 
but also applicable to a color display, because colors displayed in the color display also 
change in accordance with the elapsed time and the temperatur e . 

[00028] FIG. 5 is the flow cha r t illustrating the adjusting pr o cedu r e of the color table. 
The optimized color tabl e is gen e rated based on the informati o n fi ' om the printer 
engine 7 for gene r ating color data when e ver printin g operations are e xecuted. 

[00029] FIG. 0 schematically shows an example of print e d data. The figure illustrates 
a way to generate data by p rocessing colois in accordance with properties of the object, 
when still JTEG image data include properties of the object. Optimized data of the 
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obj e ct can b e generat e d by s e parating image ar e as such as human skin, unfocused 
p o rti o n shot by a one lens came r a, a metallic mate r ial and s o forth. 
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ABSTRACT OF THE DIGCLOGURE 

The objective of the present invention is to provide a printer controlle r ca p able of 
pr o cessing image information such as four primary colors in parallel and transmitting 
pr o cessed data to a printer in a high - speed network e nvironment. 
The printer controller arranged as follows attains the above - mentioned objective' a 
network controller for r e c e iving data form an o utside d e vic e ? a digital si g nal pr o cessor 
having a VLIW st r uctur e capable of p arall e l processing? and a fixed logic LSI for 
receiving/transmitting data fi" om/t o a p rinter engine, wher e ■ respective cyan, ma ge nta, 
y e llow and black as f o ur primary c o lors ar e all o cat e d t o resp e ctiv e clusters, and 
processed in p a r allel, and p r ocessed results are transmitt e d to the printer engine via 
th e fixed logic LSI. 
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PRINTER CONTROLLER 

PRIORITY CLAIM 

This application claims priority from PCT/IB02/0 1 0904 filed 26 February 

2002, 

BACKGROUND OF THE INVENTION 



Field of the Invention 

The present invention relates to a printer controller, which receives data for 
printing from a computer or the like, interprets received data, unfolds interpreted 
data into printing data and outputs printing data to a printer engine. 

Brief Description of the Related Art 

Usually a printer controller comprises a RISC processor or a CISC processor and 
a special purpose LSL a so called "ASIC" having functions such as a direct 
access memory control, special image processing or the like, controlled by the 
RISC processor or the CISC processor. 

The above-mentioned printer controller sequentially processes color data, for 
example, in order of C>M>Y>K. Here reference characters C, M, Y and K 
represent four primary colors i. e. cyan, magenta, yellow and black. After the 
processed data is stored in a memory, the processed data is transmitted to the 
printer engine bv the direct memory access controller consisted of the special 
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purpose LSI such as the ASIC or the like, when the data is required to output via 
a printer. 

A color table for the printer usually is determined uniformly, but the color table 

is not adjusted in accordance with changes in printing conditions. 

« 

The amount of printing data transmitted via networks is increasing recently, as 
the Intemet is widely prevailing. In addition formats for printing data are 
diversifying into a PostScript a PCL, a PDF and the like and the data volume is 
also increasing. 

Further the following various improvements have been suggested in printing 
a pparatuses. (I) Printing rates are being increased to a larger extent bv printer 
engines. (2) Higher resolutions, for example, jfrom 600DPI to 1200DPI are being 
realized. (3) Higher resolutions in color display, for example, from 1 bit to 4 bit 
or further 16 bit for respective four primary colors, C, M. Y, K are also being 
realized. A fast network printer cannot be realized by utilizing a conventional 
printer controller, since a processing rate of the image data bv the printer 
controller is too low to keep up with the above-described improvements. 

It is difficult to obtain stable and natural flavors in color expression, if the image 
data is processed in a unifomi way, and if the color table for printing is not 
adjusted in accordance with diversified printing formats and conditions. Also, it 
is difficult to express a texture peculiar to an object to be printed, unless an image 
processing on the object is performed properly. 
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One proposed object of the present invention is to solve the above-mentioned 
problems, a printer controller capable of processing four primary colors C, M> Y> 
K in parallel in place of conventional sequential processing in order of 
C>M>Y>K. thus a much faster printing is realized. 

Another proposed object of the present invention is to realize a fast printing, 
processed data unfolded as bit map data directly transmitted from a digital signal 
processor to a printer engine under a direct instruction from the digital signal 
processor. 

Another proposed object of the present invention is to realize that stable printing 
quality can be obtained, when a color matching table is properly optimized bv 
utilizing a software in the digital signal processor but not bv a uniform processing 
by the ASIC or the like. 

Another proposed object of the present invention is to realize that suitable 
printing color and expression can be also obtained, after identifying the object to 
be printed in an image area bv utilizing the software. 

Another proposed object of the present invention is to provide a printer controller 
capable of processing image information such as four primary colors in parallel 
and transmitting processed data to a printer in a high-speed network environment. 

According to one embodiment of the present invention there is provided a printer 
controller providing a network controller for receiving data from an outside 
device: a digital signal processor having a VLIW structure capable of parallel 
processing: and a fixed logic LSI for receiving/transmitting data from/to a printer 



